Abstract. Th e degradation of the Dead Sea Scrolls has been the topic of many scientifi c investigations. Such studies oft en involve the analysis of cross-sections, which requires sampling and subsequently the preparation of a fi ne cut through the parchment and its composing layers. Th e downside of this type of analysis, however, is threefold. First, it requires destructive sampling of the parchment. Second, mechanical polishing of the cross-section can introduce artifacts. Finally, a cross-section gives a rather arbitrary two-dimensional view on the more complex, three-dimensional structure of the parchment.
Introduction
In this short note we present preliminary, fi rst-time results of a microtomographic visualization of the Dead Sea Scrolls. A small piece of parchment of approx. 1x1x4mm was scanned with synchrotron-based computed micro-tomography in order to visualize the internal structure of the parchment non-destructively and in a three-dimensional manner. Th e fi rst results are promising in that the disentanglement of collagen fi bers could be visualized. Interestingly, this process seems to originate from the interior of the parchment and then proceeds towards the outside. Further research, notably elemental and structural analysis, is necessary for a complete understanding of this process.
Problems with conventional forms of cross-sectional analysis
In various fi elds of conservation science, ranging from paintings to other layered artworks, the preparation of cross-sections is a routine form of analysis [1, 2] . Also in the case of the Dead Sea Scrolls, the stratigraphy of the parchment is of great interest to conservation scientists. A cross-section through the material can include the parchment itself, preparation layers, primer, ink as well corrosion layers or unintentional surface depositions. Th ese individual layers as well as any interfacial reactions can then be examined with an array of (in) organic micro-analytical techniques.
However, sampling of valuable artworks is usually problematic, because it involves the physical removal of authentic material. Minimally invasive sampling techniques have been developed for parchment analysis. Puchinger et al. have published on sophisticated micro-drilling techniques that allows for the removal of samples with a diameter in the order of 0,1 mm [3] . Samples are usually taken from the edge of existing damages in the object, which may not necessarily relate to the questions at hand. Th us, sampling is sometimes determined by opportunity rather than necessity. In the case of the Dead Sea Scrolls, however, even the smallest sample may not be an option altogether.
But even if permission for sampling is granted, a second problem occurs during the preparation of cross-sections [4] . Th e sample is imbedded in a liquid polymer and processed further aft er curing. Th e block of resin is then cut in half and polished until a vertical cut through the imbedded sample is obtained. Th e grinding and polishing, however, can induce artifacts. Th is is the case when the sample and the imbedding medium diff er in hardness, which notably applies to biological materials, such as parchment. Depending on their mechanical properties, fragments of the sample can be displaced or dispersed throughout the section surface. Another problem can be unintentional chemical interactions between the imbedding medium, notably its radical containing hardener, and the imbedded sample.
[5] Another fundamental limitation is that a cross-section is a rather arbitrary 2d section through a more complex three-dimensional layered system.
